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Claims 

What is claimed is: 

1. A process for the continuous production of a chlorinated n-butane at 
an ordinary pressure using n-butanol and hydrochloric acid as raw 
materials without the addition of a catalyst, characterized in . 

(1) supplying the reaction mixtures into the constant-boiling column (9) 
after the synthesis reaction^ controlling the temperature of the mixtutes in 
the column ketde at 70-80 'G, and the temperature of the top part , of the . 
column at 68±1 "C , distilling off azeotrope-chlorinated n-butane 
containing a small amount of water and n-butanol; dividing die mixtures 
at the bottom of the column into two layers, wherein the unreacted n- 
butanol and acidic water in the upper layer are returned back to the 
reaction kettle (7) for the further reaction, and a large amount of water 
and n-butanol and a small amount of hydrochloric acid in the lower layer 
are sent to the co-boiling device (10); said azeotrope comprising a large 
amount of n-butanol and a small amount of water at the co-boiling point, 
which are distilled off from the co-boiling device (10) and sent back to 
the reaction kettle (7) for the further reaction; 

(2) after being separated and water-washed, the azeotrope distilled from 
the constant-boiling column (9) flowing into the rectification column (17) 
for the rectification . 

2. A process according to claim 1, characterized in controlling the 
temperature of the mixtures in the colunm kettle of the co-boiling device 
(10)atl02-l08'C. 

3. A process according to claim 1 or 2, characterized in collecting the 
distillates having a boiling range of from 77-79 *C from the rectification 
colunm (17). 
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A process for the production of chlorinated n-butane 

The present invention relates to a process for the continuons production 
of a chlorinated n-butane using n-butanol and hydrochloric acid as raw 
materials, which is an organic synthesis technique. Such chlorinated n- 
butanes ^e especially suitable for synthesizing n-butyl lithium as an 
anionic polymerization catalyst. 

In the prior art, ihe synthesis of chlorinated n-butanes using n-butanol and 
hydrochloric acid or hydrogen chloride as raw materials is typically 
carried out with the addition of the catalysts, particularly the technique of 
using ZnClj as the catalyst under most circumstances. However, there are 
many side reactions in the process, and a large amount of butylenes, 
dibutyl ethers and polymeric resins are produced during the reaction. In 
addition, the products comprise a plurality of chloriiiated sec-butanes, and 
it is difficult to recover ZnCla after the reaction. Thus, the process is not 
suitable for the continuous production. 

It is disclosed in the patent documents numbered CZechl48,798 and 
CZechU8,797 that 1 gram molecule n-butanol reflux-reacts with 3 gram 
molecule excessive hydrochloric acid or a mixture of hydrogen chloride 
' and hydrogen bromide to produce chlorinated n-butanes. The reaction 
consumes much hydrochloric acid and the mixture of hydrogen chloride 
and hydrogen bromide, and there are not any treatment measures for 
alcohols and acids in the water discharged thereof If the mixture of 
hydrochloric add and hydrogen bromide reacts with n-butanol, bromo- 
sec-butane will be produced in the products^ which will decrease the yield 
and purity of chlorinated n-butanes. 

The patent document Ger (East) 138,470 relates to a process for the 
continuous synthesis of chlorinated n-butanes without the addition of the 
catalysts, comprising continuously adding n-butanol and hydrochloric 
acid (having a concentration of 30-34%) in a weight ratio of 1.32-1.38 to 
1 into an acid-resistant container comprising a distillation column, a 
condenser and a separating device, reacting at a temperature of from 98 to 
102 °C, continuously discharging the mixtures comprising 50-54% of 
chlorinated n-butanes and 50-46% of water from the top of the column. 
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and then separating water therefrom. After chlorinated n-butanes formed 
are washed with the sUghtly alkaline water, the final products comprise 
98 5-99 5% by weight of chlorinated n-butane, 0.5-1.5% by weight of n- 
butanols and 0.1% by weight of dibutyl ethers. The deficiencies of said 
process also lie in that there are not any treatment measures for alcohols 
and acids in the water discharged thereof Moreover, the products 
comprise a large amount of impurities, in particular a high content of 
dibutyl ethers. Dibutyl ether which is an electron donating agent will have 
an effect on the polymerization reaction during the anionic 
polymerization process using n-butyl lithium as the catalyst, and also the 
storage stability of n-butyl lithium so as to be difficult to be controlled. It 
is undesirable that chlorina^ted n-butanes as raw materials for synthesizing 
n-butyl lithium as an anionic polymerization catalyst comprise dibutyl 
ethers. 

The present invention aims to overcome the deficiencies in the prior art,, 
and provide a technological process for the continuous production of 
chlorinated n-butanes as raw materials, especially suitable for 
synthesizing n-butyl lithium as an anionic polymerization catalyst, at an 
ordinary pressure without the addition of a catalyst, having a small 
amount of the sewage discharged thereof a low content of alcohols and 
acids, a high purity of the product, and a greatly low content of the 
impurities (especially, dibutyl ether). 

The object of the present invention can be achieved via the following 
measures. 

In order to reduce the content of alcohols and acids in the water separated 
fi-om the reaction mixmres, the reaction mixtures are fed into the 
constant-boiling distillation column after the synthesis reaction. Since 
chlorinated n-butanes and water may form an azeotrope, the content of 
chlorinated n-butanes in an azeotrope will be notably increased at an 
azeotiopic temperature so as to decrease the content of water. Thus, when 
the temperature at the top of the constant-boiling distillation column is 
controlled at an azeotropic temperature, water taken out by the crude 
products of chlorinated n-butanes will be greatly reduced. Moreover, 
much of the water in the reaction mixtures remains at the bottom of the 
constant-boiling distillation column, wherein the unieacted n-butanol and 
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hydrochloric acid are comprised therein. The mixtures at the bottom of 
the column are divided into two layers in the column kettle, wherein the 
upper layer comprises the unreacted n-butanol and acidic water, and the 
lower layer comprises a large amount of water and n-butanol and a small 
amount of hydrochloric acid. The liquid in the upper layer is sent back to 
the reaction kettle for the further reaction, so as to recover part of n- 
butanol and reduce the amount of the acidic water discharged thereof. 

In order to further recover the umeacted n-butanol and reduce the amount 
of the sewage discharged thereof, and decrease the acidity of the sewage, 
the co-boiling device is also used in the present invention, and the 
mixtures in the lower layer of the constant-boiling distillation, colunm are 
sent into said device. Since n-butanol and water can also form an 
azeotrope, the azeotiope comprises a large amount of n-butanol and a 
small amount of water at an azeotropic temperature. Moreover, said 
azeotrope distilled from the co-boiling device is also sent back: to 1h.e- 
reaction kettle, and further participates in the reaction as part , of the 
reaction materials. 

As stated above, acidic water in the reaction mixtures from the reaction 
kettle is sent back to the reaction kettle after two separations, and the 
acidic sewage discharged from the bottom of the co-boiling device has 
been greatly reduced, and functions as preventing and absorbing 
hydrochloric acid distilled from the reacti6n kettle when the co-boiled 
mixtures of n-butanol and water are sent back to the reaction kettle. Thus, 
the acidity of the sewage discharged from the co-boiling device has also 
been greatly reduced. Meanwhile, the unreacted n-butanol is sufficiently 
recovered. 

Besides water washing the crude chlorinated n-butanes, the rectification 
method is also used in the present invention for obtaining chlorinated n- 
butane having a high purity and a greatly low content of impurities 
(especially^ dibutyl ether). It is well known that a small amount of n- 
butanol is soluble in water, and can be removed by water washing, 
whereas dibutyl ether is insoluble in water, and cannot be removed by 
water washing. Thus, the rectification process is used in the present 
invention so as to decrease tiie content of dibutyl ether in the products to 
an extremely low extent. 
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According to the aforesaid measures, the process of the present invention 
comprises three technological procedures consisting of reaction stage, 
separating and refining stage, and n-butanol recovery stage. During the 
reaction stage, hydrochloric acid and n-butanol in a molar ratio of 1-1.1:1 
are continuously added into the reaction ketUe. Chlorinated n-butanes 
■formed, water and part of the unreacted n-butanol together are distilled 
off with a small amount of hydrochloric acid, and then continuously 
added into the constant-boiling distillation column during the separating 
and refming stage. Then, chlorinated n-butanes containing a small 
amount of water, n-butanol and little hydrochloric acid are distilled off at 
an azeotropic temperature, and stratified to obtain the crude products of 
chlorinated n-butanes. The refined products are obtained after water 
washing and rectifying the crude products. The mixtures at the bottom of 
the constant-boiling distillation column are divided into two layers in the 
column kettle, wherein the um-eacted n-butanol and acidic water in the 
upper layer are sent back to the reaction kettle; a large amount of water 
and n-butanol and a small amount of hydrochloric acid in the lower layer 
are added into the co-boiling device during the n-butanol recovery stage, 
and n-butanol and water distilled off are also sent back to the reaction 
kettle for the further reaction. 

The sewage discharged during the technological procedure and the acid 
content thereof are greatly decreased by using the process as stated in the 
present invention, and chlorinated n-butan^ in the refined products is 
99.5% by weight, n-butanol is less than 0.1% by weight, and dibutyl ether 
is less than 0.01% by weight. 

The present invention is farther explained as follows by combining with 
the example. 

The drawings are the process flow diagram of the example of the present 
invention. 



The reaction stage in the example comprises the n«butanol stock tank (1), 
the hydrochloric acid stock tank (4), the pumps (3) and (6), the n-butanol 
measuring tank (2), the hydrochloric acid measuring tank (5) and the 
reaction kettle (7), wherein the kettiie has a volume of 1 m^ 
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The n-butanol in the n-butanol stock tank (1) is sent to the n-butanol 
measuring tank (2) via the pump (3). After the measurement, 445 kg n- 
butanol is sent to the reaction kettle (7). Then, commercial hydrochloric 
acid having a concentration of 30-31% in the hydrochloric acid 
measuring tank (4) is sent tx) the hydrochloric acid measuring tank (5). 
After the measurement, 250 kg commercial hydrochloric acid is also sent 
to the reaction kettle (7). 

The inlet and outlet valves of the steam jacket on the reaction kettle (7) 
are opened so as to pass over the stream and heat up the kettle to a 
temperature of from 98 to 105 "C in the kettle. The materials react with 
each other under the boiling conditions, and chlorinated n-butane formed 
thereof, water, part of the unreacted n-butanol and a small amount of 
hydrochloric acid together are distilled off. Meanwhile, the materials are 
supplied into the reaction ketde (7) at a rate of 13-17 kg n-butanol and 
24-32 kg commercial hydrochloric acid per hour. 

The separating and refining stage comprises the condensers (8), (11) and 
(18), the constant-boiling distillation column (9), the stratifying tank (12), 
the crude chlorinated n-butane stock tank (13), the water-washing kettle 
(15), the pump (16), the rectification column (17) and the refined n- 
butane stock tank (19). The constant-boiling distillation colunm (9) 
comprises a column body having column plates higher than 10 in theory, 
and a column kettle; and the rectificatioit colunm (17) comprises a 
column body having colunm plates higher than 10 in theory, and a 
colunm kettle. Moreover, both are made of acid-resistant materials. 

Chlorinated n-butane distilled off from the reaction kettle (7), water, part 
of the unreacted n-butanol and a small amount of hydrochloric acid are 
sent to the constant-boiling distillation column (9) via the condenser (8), 
and the temperature of the mixture in the colunm kettle is controlled at 
7 0-80 'C Tjy adjusting the amount of the cooling water in the condenser 
(11), and the flow rate of the stream in the kettle interface-layer of the 
constant-boiling distillation column (9). Then, chlorinated n-butane 
containing a small amount of water and n-butanol, and little hydrochloric 
acid are distilled off at the top of the constant-boiling distillation column 
(9). The temperature at the top of the column is controlled at 68±rC by 
adjusting the flow rate of the cooUng water in the total condenser at the 
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top of the column; and the content of chlorinated n-bntane in the 
azeotiope distilled off may be increased to 93.4% by weight, and water is 
6 6% by weight. The azeotrope distilled off comes into the chlormated n- 
butane stratifying tank (12) after cooled in the condenser (11). In the 
stratifying tank (12), chlorinated n-butane and water are divided mto two 
phases after the stratification, wherein water in the lower layer is 
discharged from the bottom into the neutralization tank, and chlorinated 
n-bulane having a pnrity of 98.22% by weight in the upper layer 
overflows into the crude chlorinated n-butane stock tank (13). Then, said 
chlorinated n-butanes are washed three times in the water-washing kettle 
with industrial water having the same volume, so as to make the content 
of n-butanol lower than 0.1% by weight, and sent to the rectification 
colunm (17) via the pump (16) for the rectification. The distiUates having 
a boiling range of from 77-79'C are collected, so as to make the-content 
of dibutyl ether lower than 0.01% by weight. Afterwaids^ said distillates 
are loaded info the refined n-butane stock tank (1 9) via the condenser (1 8). 
Under the aforesaid technological conditions and upon the 
chromatographic analysis, the refined products obtained ultimately 
■ comprises 99.76% by weight of chlorinated n-butane, 0,033% by weight 
of n-butanol, 0.002% by weight of dibutyl ether, 0.136% by weight of 
chlorinated sec-butane and 0.063% by weight of butylene. 

The n-butanol recovery stage comprises the co-boiling device (10) and 
the water-discharging measuring tank (14), Wherein the co-boiling device 
comprises the distillation column kettle and body made of acid-resistant 
materials, and the outlet of the azeotrope directly links with the reaction 
kettle (7). , 

The mixtures in the kettle of the constant-boiling distillation column (9) 
are divided into two phases. When the mbctures in the kettle reach some 
height, n-butanol containing 20% by weight of water in the upper layer 
overflows back to the reaction kettle (7), and acidic aqueous solution 
containing 7% by weight of n-butanol enters the co-boiling device (10). 
The inlet and outlet valves of the steam jacket on the co-boiling device 
(10) are opened so as to pass over the stream and heat up the liquid to a 
temperature of from 102 to 108'C. The distilled azeotrope containing 
62% by weight of n-butanol are returned back to the reaction kettle (7), so 
that the content of hydrogen chloride in the sewage discharged from the 
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bottom of the co-boiling device (10) is lower than 1% by weight, and the 
content of n-butanol is lower than 0.1% by weight. The sewage flows into 
the neutralization tank via the water-discharging measuring tank (14). 

The device of the present example can produce 14.42 kg of chlorinated n- 
butane having a high purity per hour, and the yield thereof is 90% of the 
theoretical value. 
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